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Purpose: Tubular carcinoma (TC) of the breast is an uncommon 
histological subtype of invasive breast cancer with an excellent 
prognosis compared with standard invasive ductal carcinoma. 
Recent studies suggested a possible precursor role for low grade 
ductal carcinoma in situ (DCIS) in the development of TC. The 
goal of this analysis was to understand the clinicopathologic fea- 
tures and outcomes of TC by comparing TC with DCIS. Meth- 
ods: A retrospective review identified 70 patients with TC and 
1 ,1 06 patients with DCIS between 1 995 and 201 1 . Student t-test 
and Fisher exact test were used to compare the clinicopatholog- 
ic characteristics of TC patients with those of DCIS patients. The 
Kaplan-Meier method and Cox regression analysis were used to 
determine disease-free survival (DFS) rates. Results: Compared 
to DCIS, TC exhibited favorable clinicopathologic characteristics 
such as a lower nuclear grade (92.3%), higher expression of hor- 



monal receptors (estrogen receptor-positive, 92.9%; progester- 
one receptor-positive, 87.0%), and less frequent overexpression 
of human epidermal growth receptor 2 (12.9%). DFS did not dif- 
fer significantly between the TC and DCIS groups (5-year DFS, 
100% vs. 96.7%; 10-year DFS, 92.3% vs. 93.3%; p = 0.324), 
and cancer-specific deaths were not noted in either group. How- 
ever, axillary lymph node involvement was observed in six (8.6%) 
of the 70 patients with TC. Three of these patients had small tu- 
mors (< 1 cm). Conclusion: In our study cohort, TC was associat- 
ed with an excellent prognosis and a low rate of lymph node 
metastasis. However, lymph nodes metastases were found even 
in patients with small tumors (<1 cm). Axillary staging must be 
considered for all patients with TC of the breast. 

Keywords: Breast neoplams, Ductal carcinoma in situ, Lymph nodes, Tubular 



INTRODUCTION 

Tubular carcinoma (TC) of the breast is an uncommon his- 
tological subtype of invasive breast cancer that accounts for 
approximately 1% to 5% of invasive breast carcinomas [1-3]. 
TC is defined as a well- differentiated invasive carcinoma with 
regular cells arranged in well-defined tubules (typically one 
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layer thick) surrounded by an abundant fibrohyaline stroma, 
classified as pure TC or mixed TC [1-3]. The term pure TC is 
assigned to tumors with a tubular composition of > 90%, a 
low nuclear grade, and no mitoses [4] , whereas mixed TC has 
a tubular composition of > 75% [5,6]. 

TC is generally associated with an excellent prognosis, man- 
ifesting in a low incidence of lymph node (LN) metastases (ap- 
proximately 2%-ll% [1,3,7,8]), a low rate of local recurrence, 
and a high overall survival rate [3,5,7,9] . The 5-year disease 
free survival (DFS) rate is generally more than 90% [1,7,9], 
and the 10-year overall survival (OS) rate is comparable to that 
of an age-matched general population [2,9] . 

It has often been suggested that axillary staging may be un- 
necessary in patients with small TC [2,10,1 1] . However, there 
is currently no consensus on the omission of surgical axillary 
node staging according to the type of TC. Moreover, recent 
studies have documented an association between TC and mi- 
cropapillary and cribriform ductal carcinoma in situ (DCIS) 
and suggested a possible precursor role of low grade DCIS in 
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the development of tubular breast cancer [12-16]. 

The goals of this analysis were to compare TC with DCIS in 
order to identify the clinicopathologic features of TC, includ- 
ing the frequency of LN metastasis, and to determine the 
most efficacious treatment and whether LN evaluation can be 
safely omitted. 

METHODS 

Patients diagnosed with breast cancer between January 1, 
1995, and July 31, 2011, were selected from the database of the 
Breast Cancer Center at Samsung Medical Center, Korea. Of 
the 10,323 recorded breast carcinomas, 70 were TC (0.7%) and 
1,106 were DCIS (10.7%). Patients diagnosed with a concur- 
rent cancer of a different histological type were not included. 

We analyzed the clinicopathologic factors, including age; 
tumor size; axillary LN status; nuclear grade (NG); and ex- 
pression of estrogen receptor (ER), progesterone receptor 
(PR), and human epidermal growth receptor 2 (HER2). We 
also examined the type of treatment received (surgical treat- 
ment or adjuvant treatment [use of chemotherapy, radiothera- 
py, and/or hormone therapy] ). 

The pathological tumor stage was assessed according to the 
American Joint Committee on Cancer's 7th Staging System. 
ER and PR staining data were acquired from the pathology 
reports. Staining was scored using the Allred score (AS), a 
semiquantitative method that calculates the proportion of 
positive cells (scored on a scale of 0-5) and staining intensity 
(scored on a scale of 0-3), with a maximum score of 8; an AS 
> 2 was considered positive. 

Differences in the frequencies of clinicopathologic factors 
were analyzed using the chi-square test, Fisher exact test, and 
binary logistic-regression analysis. DFS was defined as the time 
from the date of diagnosis to the date of a documented recur- 
rence, including locoregional recurrence and/or distant metas- 
tasis. OS was expressed as the number of months from the op- 
eration to the date of death. Survival curves were constructed 
using the Kaplan-Meier method. Statistical significance was 
defined as p<0.05. All statistical analyses were performed 
using SPSS Statistics version 21.0 (IBM Corp., Armonk, USA). 

RESULTS 

Between 1995 and 2011, 70 patients with TC (0.7%) and 
1,106 patients with DCIS (10.7%) were identified. The clinico- 
pathologic characteristics of the two study groups are shown 
in Table 1. The median age of the TC group was 47 years 
(range, 36-74 years), and the median tumor size was 0.9 cm 
(range, 0.3-4.5 cm). Partial mastectomy was performed in 65 
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cases (92.8%), whereas five patients (6.1%) underwent total 
mastectomy. All patients with TC underwent surgical evalua- 
tion for axillary LN staging, and six patients (8.5%) had LN 
metastases. Sixty patients (92.3%) had tumors with a low NG, 
and five patients (7.7%) had tumors with an intermediate 
grade. Almost all tumors were ER positive (65 tumors, 92.9%), 
PR positive (60 tumors, 87%), and HER2 negative (61 tumors, 
87.1%). In 22 patients (31.4%), TC was associated with DCIS, 
and of these patients, 15 (68.1%) had the cribriform type. 

Seven patients (10%) received chemotherapy, including five 
of six patients with LN metastases, one patient with isolated 
tumor cells, and one patient with multiple tumors. Radiother- 
apy was administered to 65 patients (92.9%), 64 (98.5%) of 
whom underwent breast conserving surgery. Adjuvant endo- 
crine therapy was administered to 65 patients (92.9%), 60 
(92.3%) of whom received tamoxifen. 

Of the patients who underwent surgery for axillary staging, 
48 (68.6%) underwent sentinel lymph node (SLN) surgery 
and 22 patients (31.4%) underwent axillary lymph node dis- 
section (ALND). Four patients with SLN positivity underwent 
ALND Axillary nodal metastases were identified in six cases 
(8.5%) (Table 1). Five patients had macrometastasis, and one 
patient had micrometastasis. The characteristics of the pa- 
tients with LN metastasis are compared with patients without 
LN metastasis (Supplementary Table 1), the median patho- 
logical tumor size was 1.6 cm (range, 0.3-4.5 cm) for patients 
with LN metastasis and 0.9 cm (range, 0.3-2.0 cm) for patients 
without LN metastasis (p < 0.00 1 ) . 

Multivariate analysis was performed on six parameters 
identified by prior univariate analysis: patient age, pathologi- 
cal tumor size, coexistence of DCIS, NG, hormonal receptor 
status, and overexpression of HER2. This analysis identified 
pathological tumor size (p = 0.040) and NG (p = 0.013) as the 
parameters significantly associated with the risk of LN in- 
volvement (Table 2). However, of the 51 patients with a patho- 
logical tumor size < 10 mm, LN metastases were found in 
three patients, and of these, two patients had LN macrometas- 
tasis and one patient had sentinel node micrometastasis. 

The median follow-up time for these patients was 51.8 
months (range, 0.5-202.4 months). One patient (1.4%) in the 
TC group had a recurrence of invasive ductal carcinoma 8.6 
years (103.4 months) after the primary operation. The prima- 
ry tumor was 0.8 cm in size without LN metastasis in the up- 
per center of the left breast, with a low nuclear grade, ER posi- 
tivity PR positivity and HER2 negativity The tumor that re- 
curred was a 1.5 cm high grade, ER-positive, PR-positive, and 
HER2-positive invasive ductal carcinoma in the mid-outer re- 
gion of the left breast. 

Thirty-two patients (2.9%) in the DCIS group had recur- 
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Table 1 . The clinicopathologic characteristics of tubular carcinoma and ductal carcinoma in situ 



Characteristic 


Nn (%\ 


UL/lu 1 — 1,1 UDJ 

Nn f%) 


p-value 


Characteristic 


I w [i 1 — I U/ 
No 1%) 


UOIO \! I — I , I UU) 

Nn (%) 


p-value 


Menopause 






n QQD 


ER 






U.U14 


Postmenopausal 


19(27.1) 


356 (32.2) 




Positive 


65 (92.9) 


837 (81 .2) 




Premenopausal 


51 (72.9) 


750 (67.8) 




Negative 


5(7.1) 


194 (18.8) 




Age (yif 


47 (36-74) 


47(21-81) 


0.739 


Unknown 




75 




Site 






0.429 


PR 






0.031 


Right 


35 (50.0) 


546 (49.4) 




Positive 


60 (87.0) 


779 (75.6) 




Left 


35 (50.0) 


534 (48.3) 




Negative 


9(13.0) 


252 (24.4) 




Both 


0 


26 (2.4) 




Unknown 


1 


75 




Operation 






< 0.001 


HER2 






0.001 


MRM 


4(5.7) 


186(16.8) 




Positive 


9(12.9) 


300 (32.2) 




TM 


0 


7 (0.6) 




Negative 


61 (87.1) 


632 (67.8) 




TMS 


1 (1.4) 


177 (16.0) 




Unknown 




174 




BCS 


18(25.7) 


32 (2.9) 




Radiotherapy 






< 0.001 


PMS 


47(67.1) 


282 (25.5) 




Yes 


65 (92.9) 


536 (48.9) 




PM 


0 


422 (38.2) 




No 


5(7.1) 


560(51.1) 




Size of tumor (cm)* 


0.9(0.6-4.5) 


2.0(0.1-14.1) 


< 0.001 


Unknown 




10 




T stage 






< 0.001 


Chemotherapy 






< 0.001 


TO 




1,106(100) 




Yes 


7(10.0) 


5 (0.5) 




T1 


67 (95.7) 






No 


63 (69.3) 


1,092(99.5) 




T2 


3 (4.3) 






Unknown 




9 




N stage 






< 0.001 


Endocrine therapy 






< 0.001 


Nx 


0 


427 (38.6) 




Yes 


65 (92.9) 


774 (70.4) 




NO 


64 (91 .4) 


672 (60.8) 




No 


5(7.1) 


325 (29.6) 




N1 


5(7.1) 


6 (0.5) 




Unknown 




7 




N2 


0 


1 (0.1) 












N3 


1(1.4) 


0 












NG 






< 0.001 










Low 


60 (92.3) 


318(31.9) 












Intermediate 


5(7.7) 


405 (40.7) 












High 


0 


273 (27.4) 












Unknown 


5 


110 













TC=tubular carcinoma; DCIS=ductal carcinoma in situ; MRM = modified radical mastectomy (total mastectomy with axillary lymph node dissection); TM=total 
mastectomy; TMS = total mastectomy with sentinel lymph node biopsy; BCS = breast-conserving surgery (partial mastectomy with axillary lymph node dissection); 
PMS = partial mastectomy with sentinel lymph node biopsy; PM = partial mastectomy; NG= nuclear grade; ER= estrogen receptor; PR = progesterone receptor; 
HER2 = human epidermal growth receptor 2. 
"Median (range). 

Table 2. Risk factors for lymph node metastasis: multivariate analysis (adjusted for age, pathologic tumor size, nuclear grade, chemotherapy, estro- 
gen receptor, and human epidermal growth receptor 2) 

95% CI 





B coefficients 


p-value 


HR 


Lower 


Upper 


Age 


-0.010 


0.888 


0.990 


0.857 


1.144 


Pathologic tumor size 


1.668 


0.040 


5.302 


1.079 


26.059 


Nuclear grade 


0.431 


0.013 


1.539 


1.095 


2.164 


ER 


20.057 


0.999 


513628812.100 


0.000 




HER2 


-0.201 


0.907 


0.818 


0.028 


23.876 



HR= hazard ratio; CI = confidence interval; ER= estrogen receptor; HER2 = human epidermal growth receptor 2. 



rence. DFS did not differ significantly between the TC and 
DCIS groups (5-year DFS, 100% vs. 96.7%; 10-year, 92.3% vs. 
93.3%; p = 0.324) (Figure 1). No cancer specific deaths were 
noted in either group. Twenty-two patients (31.4%) with TC 
had an associated DCIS. However, the presence of DCIS was 



not associated with DFS. 

Additionally, 60 patients (92.3%) with low grade TC were 
compared with 318 patients (31.9%) with low grade DCIS 
(Table 3). Low grade TC exhibited similar clinicopathologic 
features as low grade DCIS, excluding tumor size (0.9 cm vs. 
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Table 3. The clinicopathologic characteristics of low grade tubular car- 
cinoma and low grade ductal carcinoma in situ 



DCIS 
Tubular 
DCIS-censored 
Tubular-censored 



60 120 
Months 



180 



Figure 1 . Disease-free survival (DFS) of tubular carcinoma and ductal 
carcinoma in situ (DCIS). 
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0.9 



0.8 



0.7 



0.6 



0.5 



DCIS 
Tubular 
DCIS-censored 
Tubular-censored 
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Figure 2. Disease-free survival (DFS) of low grade tubular carcinoma 
and low grade ductal carcinoma in situ (DCIS). 

1.5 cm, p < 0.001) and associated factors (operation and radio- 
therapy). In patients with low grade tumors, the recurrence 
rate was 1.7% (1/60 patients) in the TC group and 1.6% (5/318 
patients) in the DCIS group (p = 0.957). There was no signifi- 
cant difference in DFS between the TC and DCIS groups (5- 
year DFS, 100% vs. 98.7%; 10-year DFS, 83.3% vs. 94.0%; 
p= 0.918) (Figure 2). 

DISCUSSION 



Characteristic 


TC (n = 60) 

INU. \ /O) 


UUo (n = o1o) 

INU. \/Oj 


p-value 


Menopause 






0.979 


Postmenopausal 


15(25.0) 


80 (25.2) 




Premenopausal 


45 (75.0) 


238 (74.8) 




Age (yr)* 


47 (36-74) 


46 (23-79) 


0.249 


Site 






0.244 


Right 


30 (50.0) 


158(49.7) 




Left 


30 (50.0) 


146(45.9) 




Both 


0 


14(4.4) 




Operation 






< 0.001 


MRM 


2 (3.3) 


39(12.3) 




TM 


0 


1 (0.3) 




TMS 


1 (1-7) 


42 (13.2) 




BCS 


12(20.0) 


3 (0.9) 




PMS 


45 (75.0) 


75 (23.6) 




PM 


0 


158(49.7) 




Size of tumor (cm)* 


0.9 (0.3-2.0) 


1.5(0.2-12) 


< 0.001 


N stage 






0.177 


Nx 


0 


159 




NO 


58 (96.7) 


155(97.5) 




N1 


2 (3.3) 


4(1.9) 




ER 






0.230 


Positive 


56 (93.3) 


287 (96.6) 




Negative 


4(6.7) 


10(3.4) 




Unknown 




21 




PR 






0.140 


Positive 


52(88.1) 


278 (93.6) 




Negative 


7(11.9) 


19(6.4) 




Unknown 


1 


21 




HER2 






0.966 


Positive 


6(10.0) 


28 (10.2) 




Negative 


54 (90.0) 


247 (89.8) 




Unknown 




43 




Radiotherapy 






< 0.001 


Yes 


56 (92.9) 


144(45.6) 




No 


5(7.1) 


1 11 (54.4) 




Unknown 




2 




Chemotheapy 






0.007 


Yes 


3 (5.0) 


2 (0.6) 




No 


57 (95.0) 


315(99.4) 




Unknown 




1 




Endocrine therapy 






0.146 


Yes 


55(91.7) 


267 (82.9) 




No 


5 (8.3) 


49(15.5) 




Unknown 




2 





TC= tubular carcinoma; DCIS=ductal carcinoma in situ; MRM = modified radi- 
cal mastectomy (total mastectomy with axillary lymph node dissection); TM = 
total mastectomy; TMS = total mastectomy with sentinel lymph node biopsy; 
BCS = breast-conserving surgery (partial mastectomy with axillary lymph node 
dissection); PMS = partial mastectomy with sentinel lymph node biopsy; PM = 
partial mastectomy; NG = nuclear grade; ER= estrogen receptor; PR= 
progesterone receptor; HER2= human epidermal growth receptor 2. 
'Median (range). 



Pure TC of the breast is a well-differentiated and distinct 
histologic subtype of invasive carcinoma accounting for less 



than 2% of all breast carcinomas and is associated with an ex- 
cellent prognosis; the survival of patients with TC is similar to 
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that of the general population [2,3,5,7,15]. Other studies have 
also reported low recurrence rates among patients with TC 
[3,5,10,17]. In one study, tumors only recurred in the group of 
patients who were treated with wide local excision [18] . Even 
in patients who did not receive adjuvant therapy, life expec- 
tancy is close to that of the general population after complete 
surgical excision and radiotherapy [3,9,19]. In our study, only 
one patient who received radiotherapy showed recurrence of 
invasive ductal carcinoma 8.6 years (103.4 months) after the 
primary operation. However, because some tumors could rep- 
resent a phenotypic alteration in the recurrent tumor tissue 
and others may be new primary tumors [3,20] , it is difficult to 
distinguish the exact mechanism of recurrence. 

In our study, there were no cases of distant metastasis or 
cancer-related death. This result was consistent with previous 
studies revealing that TC has a better prognosis than grade 1 
ductal carcinomas [3] . Morphologic and molecular studies 
have also reported similarities between TC and other low 
grade, luminal type breast carcinomas [12,13,21-23]. Moreover, 
recent studies have suggested a possible precursor role of low 
grade DCIS in the development of tubular breast cancer by 
documenting the association between TC and micropapillary 
and cribriform DCIS [12-16,22,24]. In our study, 22 patients 
(31.4%) with TC also showed DCIS, and of these, 15 patients 
(68.1%) had a cribriform type. Our study compared the clini- 
copathologic features and outcomes of patients with TC with 
those of patients with DCIS. There was no difference in DFS 
between the two groups. However, patients with TC had a 
greater number of favorable prognostic factors than those with 
DCIS, such as a lower NG, higher ER/PR expression, and low- 
er HER2 overexpression. Specifically, high rates of hormone 
receptor positivity HER2 negativity and lower NG were also 
reported in several other studies [3,25] . However, patients with 
TC showed a significantly higher rate of LN metastasis than 
those with DCIS. Axillary LN metastases are uncommon in 
patients with TC; in our study, six patients (8.5%) had LN me- 
tastases. This result is similar to the incidence (6%-ll%) in 
other large series [3,5,10,11]. Of 679 patients with DCIS who 
underwent axillary staging, only seven (1%) had LN metasta- 
ses (p< 0.001). Pathological tumor size is considered the main 
risk factor for breast cancer axillary LN metastasis. In TC, a 
pathological tumor size of less than 1 cm is associated with a 
low risk of LN involvement [ 17,26] . Although several previous 
studies suggested that axillary staging may be unnecessary in 
patients with TC with a tumor size of less than 1 cm [2,8,10,11], 
current guideline do not consider the omission of surgical axil- 
lary node staging [27] . Tumor size was the only significant risk 
factor associated with LN metastases in our multivariate anal- 
ysis, but we found LN metastases in three patients with a pri- 
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mary TC < 1 cm in size. In addition, LN macrometastasis 
were found in two patients. Axillary macrometastasis is con- 
sidered the main risk factor for distant metastatic diffusion 
and is the main parameter used to indicate systemic adjuvant 
therapy. Moreover, large clinical trials demonstrated that the 
morbidity of SLN surgery is low [28,29], and axillary staging 
or SLN biopsy may be needed in patients with TC of the 
breast. 

This study has some limitations. These patients were identi- 
fied from a cancer registry database, and the retrospective na- 
ture of the study introduces significant bias with respect to pa- 
tient selection and intrinsic, retrospective data collection. 
Treatment of TC was not dictated by protocol, therefore, this 
may not have been homogenous due to variations in treat- 
ment patterns over the study period. 

In conclusion, TC has a favorable biological behavior in- 
cluding a low rate of LN metastasis and an excellent progno- 
sis, and the survival of patients with TC is similar to that of 
patients with DCIS. However, despite the low incidence of 
positive nodes, we found LN metastases in patients with small 
tumors ( < 1 cm). Although well-designed and controlled ran- 
domized studies are needed, axillary staging must be consid- 
ered for all patients with TC of the breast. 
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